Nitric oxide-dependent bradycardia in mutant analbuminemic rats.
Nagase analbuminemic rats (NAR) are natural mutant Sprague-Dawley rats which do not express albumin due to a single splice mutation in the albumin gene. We accidentally discovered that NAR have a significant bradycardia compared with wild type Sprague-Dawley rats, and the present study was carried out to investigate the mechanism of bradycardia in analbuminemic rats. In vitro studies showed that the basal spontaneous beating rate of isolated atria is similar in NAR compared with wild type animals. However, the chronotropic responsiveness of isolated atria to cholinergic stimulation was markedly increased in NAR, an effect which was prevented by incubation with a nitric oxide synthase (NOS) or guanylyl cyclase inhibitor. NAR had a significant increase in plasma nitrite/nitrate concentrations. Administration of a NOS inhibitor for 5 days normalized heart rate in NAR. The level of NOS isoforms, caveolin-1 and caveolin-3 expression in the atria was assessed by real time PCR. There was no significant difference in the expression of NOS isoforms or caveolin-3 in NAR compared with wild type controls. However, NAR exhibited a significant decrease in caveolin-1 expression in the atria. Since caveolin-1 is known to inhibit endothelial NOS activity in cardiomyocytes, we suggest that decreased caveolin-1 levels may have a role in increased nitric oxide production in NAR. Our data suggest that a NOS/cGMP-dependent mechanism might be involved in increased responsiveness to vagal stimulation and bradycardia in analbuminemic condition.